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<223> Allele = "T"; Allele = "A" 
<220> 

<221> misc_f eature 
<222> (1209) . . (1511) 

<223> TGF-beta; Region: Transforming growth factor beta like domain 
<220> 

<221> misc_feature 
<222> (1209) . . (1511) 

<223> TGFB; Region: Transforming growth factor-beta (TGF-beta) family 
<400> 1 

ggggacttct tgaacttgca gggagaataa cttgcgcacc ccactttgcg ccggtgcctt 60 

tgccccagcg gagcctgctt cgccatctcc gagccccacc gcccctccac tcctcggcct 120 

tgcccgacac 'tgagacgctg ttcccagcgt gaaaagagag actgcgcggc cggcacccgg 180 

gagaaggagg aggcaaagaa aaggaacgga cattcggtcc ttgcgccagg tcctttgacc 240 

agagtttttc catgtggacg ctctttcaat ggacgtgtcc ccgcgtgctt cttagacgga 300 

ctgcggtctc ctaaaggtcg acc atg gtg gcc ggg acc cgc tgt ctt eta gcg 353 

Met Val Ala Gly Thr Arg Cys Leu Leu Ala 
15 10 

ttg ctg ctt ccc cag gtc etc ctg ggc ggc gcg get ggc etc gtt ccg 401 
Leu Leu Leu Pro Gin Val Leu Leu Gly Gly Ala Ala Gly Leu Val Pro 
15 20 25 

gag ctg ggc cgc agg aag ttc gcg gcg gcg teg teg ggc cgc ccc tea 449 
Glu Leu Gly Arg Arg Lys Phe Ala Ala Ala Ser Ser Gly Arg Pro Ser 
30 35 40 

tec cag ccc tct gac gag gtc ctg age gag ttc gag ttg egg ctg etc 497 
Ser Gin Pro Ser Asp Glu Val Leu Ser Glu Phe Glu Leu Arg Leu Leu 
45 50 55 

age atg ttc ggc ctg aaa cag aga ccc acc ccc age agg gac gcc gtg 545 
Ser Met Phe Gly Leu Lys Gin Arg Pro Thr Pro Ser Arg Asp Ala Val 
60 65 70 

gtg ccc ccc tac atg eta gac ctg tat cgc agg cac tea ggt cag ccg 593 
Val Pro Pro Tyr Met Leu Asp Leu Tyr Arg Arg His Ser Gly Gin Pro 
75 80 85 90 

ggc tea ccc gcc cca gac cac egg ttg gag agg gca gcc age cga gcc 641 
Gly Ser Pro Ala Pro Asp His Arg Leu Glu Arg Ala Ala Ser Arg Ala 
95 100 105 

aac act gtg cgc age ttc cac cat gaa gaa tct ttg gaa gaa eta cca 689 
Asn Thr Val Arg Ser Phe His His Glu Glu Ser Leu Glu Glu Leu Pro 
110 115 120 

gaa acg agt ggg aaa aca acc egg aga ttc ttc ttt aat tta agt tct 737 
Glu Thr Ser Gly Lys Thr Thr Arg Arg Phe Phe Phe Asn Leu Ser Ser 
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125 130 135 

ate ccc acg gag gag ttt ate acc tea gca gag ctt cag gtt ttc cga 785 
lie Pro Thr Glu Glu Phe lie Thr Ser Ala Glu Leu Gin Val Phe Arg 
140 145 150 

gaa cag atg caa gat get tta gga aac aat age agt ttc cat cac cga 833 
Glu Gin Met Gin Asp Ala Leu Gly Asn Asn Ser Ser Phe His His Arg 
155 160 165 170 

att aat att tat gaa ate ata aaa cct gca aca gee aac teg aaa ttc 881 
lie Asn lie Tyr Glu lie lie Lys Pro Ala Thr Ala Asn Ser Lys Phe 
175 180 185 

ccc gtg acc aga ctt ttg gac acc agg ttg gtg aat cag aat gca age 929 
Pro Val Thr Arg Leu Leu Asp Thr Arg Leu Val Asn Gin Asn Ala Ser 
190 195 200 

agg tgg gaa agt ttt gat gtc acc ccc get gtg atg egg tgg act gca 977 
Arg Trp Glu Ser Phe Asp Val Thr Pro Ala Val Met Arg Trp Thr Ala 
205 210 215 

cag gga cac gee aac cat gga ttc gtg gtg gaa gtg gec cac ttg gag 1025 
Gin Gly His Ala Asn His Gly Phe Val Val Glu Val Ala His Leu Glu 
220 225 230 

gag aaa caa ggt gtc tec aag aga cat gtt agg ata age agg tct ttg 1073 
Glu Lys Gin Gly Val Ser Lys Arg His Val Arg lie Ser Arg Ser Leu 
235 240 245 250 

cac caa gat gaa cac age tgg tea cag ata agg cca ttg eta gta act 1121 
His Gin Asp Glu His Ser Trp Ser Gin lie Arg Pro Leu Leu Val Thr 
255 260 265 

ttt ggc cat gat gga aaa ggg cat cct etc cac aaa aga gaa aaa cgt 1169 
Phe Gly His Asp Gly Lys Gly. His Pro Leu His Lys Arg Glu Lys Arg 
270 275 280 

caa gee aaa cac aaa cag egg aaa cgc ctt aag tec age tgt aag aga 1217 
Gin Ala Lys His Lys Gin Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg 
285 290 295 

cac cct ttg tac gtg gac ttc agt gac gtg ggg tgg aat gac tgg att 1265 
His Pro Leu Tyr Val Asp Phe Ser Asp Val Gly Trp Asn Asp Trp lie 
300 305 310 

gtg get ccc ccg ggg tat cac gee ttt tac tgc cac gga gaa tgc cct 1313 
Val Ala Pro Pro Gly Tyr His Ala Phe Tyr Cys His Gly Glu Cys Pro 
315 320 325 330 

ttt cct ctg get gat cat ctg aac tec act aat cat gee att gtt cag 1361 
Phe Pro Leu Ala Asp His Leu Asn Ser Thr Asn His Ala lie Val Gin 
335 340 345 

acg ttg gtc aac tct gtt aac tct aag att cct aag gca tgc tgt gtc 1409 
Thr Leu Val Asn Ser Val Asn Ser Lys lie Pro Lys Ala Cys Cys Val 
350 355 360 
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ccg aca gaa etc agt get ate teg atg ctg tac ctt gac gag aat gaa 1457 
Pro Thr Glu Leu Ser Ala lie Ser Met Leu Tyr Leu Asp Glu Asn Glu 
365 370 375 

aag gtt gta tta aag aac tat cag gac atg gtt gtg gag ggt tgt ggg 1505 
Lys Val Val Leu Lys Asn Tyr Gin Asp Met Val Val Glu Gly Cys Gly 
380 385 390 

tgt cgc tag tacagcaaaa ttaaatacat aaatatatat ata 1547 

Cys Arg 

395 



<210> 2 

<211> 396 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Val Ala Gly Thr Arg Cys Leu Leu Ala Leu Leu Leu Pro Gin Val 
15 10 15 



Leu Leu Gly Gly Ala Ala Gly Leu Val Pro Glu Leu Gly Arg Arg Lys 
20 25 30 



Phe Ala Ala Ala Ser Ser Gly Arg Pro Ser Ser Gin Pro Ser Asp Glu 
35 40 45 



Val Leu Ser Glu Phe Glu Leu Arg Leu Leu Ser Met Phe Gly Leu Lys 
50 55 60 



Gin Arg Pro Thr Pro Ser Arg Asp Ala Val Val Pro Pro Tyr Met Leu 
65 70 75 80 



Asp Leu Tyr Arg Arg His Ser Gly Gin Pro Gly Ser Pro Ala Pro Asp 
85 90 95 



His Arg Leu Glu Arg Ala Ala .Ser Arg Ala Asn Thr Val Arg Ser Phe 
100 105 110 



His His Glu Glu Ser Leu Glu Glu Leu Pro Glu Thr Ser Gly Lys Thr 
115 120 125 



Thr Arg Arg Phe Phe Phe Asn Leu Ser Ser lie Pro Thr Glu Glu Phe 
130 135 140 
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He Thr Ser Ala Glu Leu Gin Val Phe Arg Glu Gin Met Gin Asp Ala 
145 150 155 160 



Leu Gly Asn Asn Ser Ser Phe His His Arg He Asn He Tyr Glu He 
165 170 175 



He Lys Pro Ala Thr Ala Asn Ser Lys Phe Pro Val Thr Arg Leu Leu 
180 185 190 



Asp Thr Arg Leu Val Asn Gin Asn Ala Ser Arg Trp Glu Ser Phe Asp 
195 200 205 



Val Thr Pro Ala Val Met Arg Trp Thr Ala Gin Gly His Ala Asn His 
210 215 220 



Gly Phe Val Val Glu Val Ala His Leu Glu Glu Lys Gin Gly Val Ser 
225 230 235 240 



Lys Arg His Val Arg He Ser Arg Ser Leu His Gin Asp Glu His Ser 
245 250 255 



Trp Ser Gin He Arg Pro Leu Leu Val Thr Phe Gly His Asp Gly Lys 
260 265 270 



Gly His Pro Leu His Lys Arg Glu Lys Arg Gin Ala Lys His Lys Gin 
275 280 285 



Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg His Pro Leu Tyr Val Asp 
290 295 300 



Phe Ser Asp Val Gly Trp Asn Asp Trp He Val Ala Pro Pro Gly Tyr 
305 310 315 320 



His Ala Phe Tyr Cys His Gly Glu Cys Pro Phe Pro Leu Ala Asp His 
325 330 335 



Leu Asn Ser Thr Asn His Ala He Val Gin Thr Leu Val Asn Ser Val 
340 345 350 



Asn Ser Lys He Pro Lys Ala Cys Cys Val Pro Thr Glu Leu Ser Ala 
355 360 365 



He Ser Met Leu Tyr Leu Asp Glu Asn Glu Lys Val Val Leu Lys Asn 
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370 375 380 

Tyr Gin Asp Met Val Val Glu Gly Cys Gly Cys Arg 
385 390 395 



<210> 3 

<211> 699 

<212> DNA 

<213> Homo sapiens 

<300> 

<301> Valenzuela,D.M. , Economides , A . N . , Rojas,E., Lamb,T.M., Nunez,L., 
Jones, P., Ip,N.Y., Espinosa,R., Brannan, C . I . , Gilbert , D . J . , 
Copeland,N.G. , Jenkins , N . A. , LeBeau,M.M., Harland,R.M. and 
Yancopoulos , G . D . 

<302> Identification of mammalian noggin and its expression in the 

adult nervous system 

<303> J. Neurosci. 

<304> 15 

<305> 9 

<306> 6077-6084 

<307> 1995 

<308> NM_005450 

<309> 2000-11-01 

<313> (1) . . (699) 

<300> 

<301> McMahon, J .A. , Takada,S., Zimmerman, L . B . , Fan, CM., Harland,R.M. 

and McMahon, A. P. 

<3 02> Noggin-mediated antagonism of BMP signaling is required for 

growth and patterning of the neural tube and somite 

<3 03> Genes Dev. 

<304> 12 

<305> 10 

<306> 1438-1452 

<307> 1998 

<308> NM_005450 

<309> 2000-11-01 

<313> (1)..(699) 

<300> 

<301> Brunet,L.J., McMahon, J . A. , McMahon,A.P. and Har land, R.M. 

<302> Noggin, cartilage morphogenesis, and joint formation in the 

mammalian skeleton 

<303> Science 

<304> 280 

<305> 5368 

<306> 1455-1457 

<307> 1998 

<308> NM_005450 

<309> 2000-11-01 

<313> (1)..(699) 

<300> 

<301> Smith, W.C. 
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<302> TGF beta inhibitors. New and unexpected requirements in 

vertebrate development 

<303> Trends Genet. 

<304> 15 

<305> 1 

<306> 3-5 

<307> 1999 

<308> NM_005450 

<309> 2000-11-01 

<313> (1) . . (699) 

<300> 

<301> Gong,Y., Krakow, D., Marcelino, J . , Wilkin, D., Chitayat,D., 
Babul-Hirji,R. , Hudgins,L. , Cremers,C.W. , Cremers,F.P. , 
Brunner, H.G. , Reinker,K., Rimoin,D.L., Cohn,D.H., Goodman, F . R. , 
Reardon,W., Patton,M., Francomano, C . A. and Warman,M.L. 

<3 02> Heterozygous mutations in the gene encoding noggin affect human 
joint morphogenesis 

<303> Nat. Genet. 

<304> 21 

<305> 3 

<306> 302-304 

<307> 1999 

<308> NM_005450 

<309> 2000-11-01 

<313> (1)..(699) 



<220> 

<221> source 

<222> <1)..(699) 

<223> Homo sapiens: Taxon:9606 
<220> 

<221> gene 

<222> (1)..(699) 

<223> NOG 

<220> 

<221> sig_peptide 
<222> (1)..(57) 

<220> 

<221> CDS 

<222> (1)..(699) 

<223> Noggin, mouse, homolog of 

<400> 3 

atg gag cgc tgc ccc age eta ggg gtc 
Met Glu Arg Cys Pro Ser Leu Gly Val 
1 5 

gtc ctg ggg ctg egg gcg aca ccg gec 
Val Leu Gly Leu Arg Ala Thr Pro Ala 
20 25 

ate cgc ccg gca ccc age gac aac ctg 



acc etc tac gec ctg gtg gtg 48 
Thr Leu Tyr Ala Leu Val Val 
10 15 

ggc ggc cag cac tat etc cac 96 
Gly Gly Gin His Tyr Leu His 
30 

ccc ctg gtg gac etc ate gaa 144 
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lie Arg Pro Ala Pro Ser Asp Asn Leu Pro Leu Val Asp Leu lie Glu 
35 40 45 

cac cca gac cct ate ttt gac ccc aag gaa aag gat ctg aac gag acg 192 
His Pro Asp Pro lie Phe Asp Pro Lys Glu Lys Asp Leu Asn Glu Thr 
50 55 60 

ctg ctg cgc teg ctg etc ggg ggc cac tac gac cca ggc ttc atg gec 240 
Leu Leu Arg Ser Leu Leu Gly Gly His Tyr Asp Pro Gly Phe Met Ala 
65 70 75 80 

acc teg ccc ccc gag gac egg ccc ggc ggg ggc ggg ggt gca get ggg 288 
Thr Ser Pro Pro Glu Asp Arg Pro Gly Gly Gly Gly Gly Ala Ala Gly 
85 90 95 

ggc gcg gag gac ctg gcg gag ctg gac cag ctg ctg egg cag egg ccg 336 
Gly Ala Glu Asp Leu Ala Glu Leu Asp Gin Leu Leu Arg Gin Arg Pro 
100 105 110 

teg ggg gee atg ccg age gag ate aaa ggg eta gag ttc tec gag ggc 384 
Ser Gly Ala Met Pro Ser Glu He Lys Gly Leu Glu Phe Ser Glu Gly 
115 120 125 

ttg gee cag ggc aag aag cag cgc eta age aag aag ctg egg agg aag 432 
Leu Ala Gin Gly Lys Lys Gin Arg Leu Ser Lys Lys Leu Arg Arg Lys 
130 135 140 

tta cag atg tgg ctg tgg teg cag aca ttc tgc ccc gtg ctg tac gcg 480 
Leu Gin Met Trp Leu Trp Ser Gin Thr Phe Cys Pro Val Leu Tyr Ala 
145 150 155 160 

tgg aac gac ctg ggc age cgc ttt tgg ccg cgc tac gtg aag gtg ggc 528 
Trp Asn Asp Leu Gly Ser Arg Phe Trp Pro Arg Tyr Val Lys Val Gly 
165 170 175 

age tgc ttc agt aag cgc teg tgc tec gtg ccc gag ggc atg gtg tgc 576 
Ser Cys Phe Ser Lys Arg Ser Cys Ser Val Pro Glu Gly Met Val Cys 
180 185 190 

aag ccg tec aag tec gtg cac etc acg gtg ctg egg tgg cgc tgt cag 624 
Lys Pro Ser Lys Ser Val His Leu Thr Val Leu Arg Trp Arg Cys Gin 
195 200 205 

egg cgc ggg ggc cag cgc tgc ggc tgg att ccc ate cag tac ccc ate 672 
Arg Arg Gly Gly Gin Arg Cys Gly Trp He Pro He Gin Tyr Pro He 
210 215 220 

att tec gag tgc aag tgc teg tgc tag 699 
He Ser Glu Cys Lys Cys Ser Cys 
225 230 



<210> 4 

<211> 232 

<212> PRT 

<213> Homo sapiens 
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Met Glu Arg Cys Pro Ser Leu Gly Val Thr Leu Tyr Ala Leu Val Val 
15 10 15 



Val Leu Gly Leu Arg Ala Thr Pro Ala Gly Gly Gin His Tyr Leu His 
20 25 30 



lie Arg Pro Ala Pro Ser Asp Asn Leu Pro Leu Val Asp Leu lie Glu 
35 40 45 



His Pro Asp Pro lie Phe Asp Pro Lys Glu Lys Asp Leu Asn Glu Thr 
50 55 60 



Leu Leu Arg Ser Leu Leu Gly Gly His Tyr Asp Pro Gly Phe Met Ala 
65 70 75 80 



Thr Ser Pro Pro Glu Asp Arg Pro Gly Gly Gly Gly Gly Ala Ala Gly 
85 90 95 



Gly Ala Glu Asp Leu Ala Glu Leu Asp Gin Leu Leu Arg Gin Arg Pro 
100 105 110 



Ser Gly Ala Met Pro Ser Glu lie Lys Gly Leu Glu Phe Ser Glu Gly 
115 120 125 



Leu Ala Gin Gly Lys Lys Gin Arg Leu Ser Lys Lys Leu Arg Arg Lys 
130 135 140 



Leu Gin Met Trp Leu Trp Ser Gin Thr Phe Cys Pro Val Leu Tyr Ala 
145 - 150 155 160 



Trp Asn Asp Leu Gly Ser Arg Phe Trp Pro Arg Tyr Val Lys Val Gly 
165 170 175 



Ser Cys Phe Ser Lys Arg Ser Cys Ser Val Pro Glu Gly Met Val Cys 
180 185 190 



Lys Pro Ser Lys Ser Val His Leu Thr Val Leu Arg Trp Arg Cys Gin 
195 200 205 



Arg Arg Gly Gly Gin Arg Cys Gly Trp lie Pro lie Gin Tyr Pro lie 
210 215 . 220 
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lie Ser Glu Cys Lys Cys Ser Cys 

230 



225 




<210> 


5 


<211> 


699 


<212> 


DNA 


<213> 


Mus I 


<220> 




<221> 


gene 


<222> 


(1) 


<223> 


nog 


<220> 




<221> 


CDS 


<222> 


(1) . 


<223> 


nog 


<400> 


5 


atg gag cgc 


Met Glu Arg 


1 





(699) 



(699) 



c ccc age ctg ggg gtc acc etc tac gee ctg gtg gtg 48 
s Pro Ser Leu Gly Val Thr Leu Tyr Ala Leu Val Val 
5 10 15 

gtc ctg ggg ctg egg gca gca cca gee ggc ggc cag cac tat eta cac 96 
Val Leu Gly Leu Arg Ala Ala Pro Ala Gly Gly Gin His Tyr Leu His 
20 25 30 

ate cgc cca gca ccc age gac aac ctg ccc ttg gtg gac etc ate gaa 144 
lie Arg Pro Ala Pro Ser Asp Asn Leu Pro Leu Val Asp Leu lie Glu 
35 40 45 

cat cca gac cct ate ttt gac cct aag gag aag gat ctg aac gag acg 192 
His Pro Asp Pro lie Phe Asp Pro Lys Glu Lys Asp Leu Asn Glu Thr 
50 55 60 

ctg ctg cgc teg ctg etc ggg ggc cac tac gac ccg ggc ttt atg gee 240 
Leu Leu Arg Ser Leu Leu Gly Gly His Tyr Asp Pro Gly Phe Met Ala 
65 70 75 80 

act teg ccc cca gag gac cga ccc gga ggg ggc ggg gga ccg get gga 288 
Thr Ser Pro Pro Glu Asp Arg Pro Gly Gly Gly Gly Gly Pro Ala Gly 
85 90 95 

ggt gee gag gac ctg gcg gag ctg gac cag ctg ctg egg cag egg ccg 33 6 

Gly Ala Glu Asp Leu Ala Glu Leu Asp Gin Leu Leu Arg Gin Arg Pro 
100 105 110 

teg ggg gee atg ccg age gag ate aaa ggg ctg gag ttc tec gag ggc 384 
Ser Gly Ala Met Pro Ser Glu lie Lys Gly Leu Glu Phe Ser Glu Gly 
115 120 125 

ttg gee caa ggc aag aaa cag cgc ctg age aag aag ctg agg agg aag 432 
Leu Ala Gin Gly Lys Lys Gin Arg Leu Ser Lys Lys Leu Arg Arg Lys 
130 135 140 
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tta cag atg tgg ctg tgg tea cag acc ttc tgc ccg gtg ctg tac gcg 480 
Leu Gin Met Trp Leu Trp Ser Gin Thr Phe Cys Pro Val Leu Tyr Ala 
145 150 155 160 

tgg aat gac eta ggc age cgc ttt tgg cca cgc tac gtg aag gtg ggc 528 
Trp Asn Asp Leu Gly Ser Arg Phe Trp Pro Arg Tyr Val Lys Val Gly 
165 170 175 

age tgc ttc age aag cgc tec tgc tct gtg ccc gag ggc atg gtg tgt 576 
Ser Cys Phe Ser Lys Arg Ser Cys Ser Val Pro Glu Gly Met Val Cys 
180 185 190 

aag cca tec aag tct gtg cac etc acg gtg ctg egg tgg cgc tgt cag 624 
Lys Pro Ser Lys Ser Val His Leu Thr Val Leu Arg Trp Arg Cys Gin 
195 200 205 

egg cgc ggg ggt cag cgc tgc ggc tgg att ccc ate cag tac ccc ate 672 
Arg Arg Gly Gly Gin Arg Cys Gly Trp lie Pro lie Gin Tyr Pro lie 
210 215 220 

att tec gag tgt aag tgt tec tgc tag 699 
lie Ser Glu Cys Lys Cys Ser Cys 
225 230 



<210> 6 

<211> 232 

<212> PRT 

<213> Mus musculus 

<400> 6 

Met Glu Arg Cys Pro Ser Leu Gly Val Thr Leu Tyr Ala Leu Val Val 
1 5 10 15 



Val Leu Gly Leu Arg Ala Ala Pro Ala Gly Gly Gin His Tyr Leu His 
20 25 30 



lie Arg Pro Ala Pro Ser Asp Asn Leu Pro Leu Val Asp Leu lie Glu 
35 40 45 



His Pro Asp Pro lie Phe Asp Pro Lys Glu Lys Asp Leu Asn Glu Thr 
50 55 60 



Leu Leu Arg Ser Leu Leu Gly Gly His Tyr Asp Pro Gly Phe Met Ala 
65 70 75 80 



Thr Ser Pro Pro Glu Asp Arg Pro Gly Gly Gly Gly Gly Pro Ala Gly 
85 90 95 
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Gly Ala Glu Asp Leu Ala Glu Leu Asp Gin Leu Leu Arg Gin Arg Pro 
100 105 110 



Ser Gly Ala Met Pro Ser Glu He Lys Gly Leu Glu Phe Ser Glu Gly 
115 120 125 



Leu Ala Gin Gly Lys Lys Gin Arg Leu Ser Lys Lys Leu Arg Arg Lys 
130 135 140 



Leu Gin Met Trp Leu Trp Ser Gin Thr Phe Cys Pro Val Leu Tyr Ala 
145 150 155 160 



Trp Asn Asp Leu Gly Ser Arg Phe Trp Pro Arg Tyr Val Lys Val Gly 
165 170 175 



Ser Cys Phe Ser Lys Arg Ser Cys Ser Val Pro Glu Gly Met Val Cys 
180 185 190 



Lys Pro Ser Lys Ser Val His Leu Thr Val Leu Arg Trp Arg Cys Gin 
195 200 205 



Arg Arg Gly Gly Gin Arg Cys Gly Trp He Pro He Gin Tyr Pro He 
210 215 220 



He Ser Glu Cys Lys Cys Ser Cys 
225 230 



<210> 7 

<211> 3547 

<212> DNA 

<213> Homo sapiens 

<300> 

<301> Millet, C, Lemaire, P., Orsetti, B. , Guglielmi, P., and 
Francois, V. 

<302> The human chordin gene encodes several differentially expressed 

spliced variants with distinct BMP opposing activities 

<3 03> Mech. Dev. 

<304> 106 

<305> 1 

<306> 85-96 

<307> 2001 

<308> AF209928 

<309> 2001-08-03 

<313> (1)..(3547) 

<300> 

<301> Millet, C, and Francois, V. 
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<3 02> Direct Submission 

<303> Institut de Genetique Humaine 

<304> 1 

<305> 1 

<306> 1-2 

<307> 1999-11-30 

<308> AF209928 

<309> 2001-08-03 

<313> (1) . . (3547) 



<220> 

<221> source 

<222> (1) . . (3547) 

<223> Taxon:9606 

<220> 

<221> gene 

<222> (1)..(3547) 

<223> CHRD 

<220> 

<221> CDS 

<222> (247) . . (3114) 

<223> Alternatively spliced 

<400> 7 

cccgggtcag cgcccgcccg cccgcgctcc tcccggccgc tcctcccgcc ccgcccggcc 60 

cggcgccgac tctgcggccg cccgacgagc ccctcgcggc actgccccgg ccccggcccc 120 

ggccccggcc ccctcccgcc gcaccgcccc cggcccggcc ctccgccctc cgcactcccg 180 

cctccctccc tccgcccgct cccgcgccct cctccctccc tcctccccag ctgtcccgtt 240 

cgcgtc atg ccg age etc ccg gec ccg ccg gec ccg ctg ctg etc etc 288 
Met Pro Ser Leu Pro Ala Pro Pro Ala Pro Leu Leu Leu Leu 
15 10 

ggg ctg ctg ctg etc ggc tec egg ccg gee egc ggc gee ggc ccc gag 336 
Gly Leu Leu Leu Leu Gly Ser Arg Pro Ala Arg Gly Ala Gly Pro Glu 
15 20 25 30 

ccc ccc gtg ctg ccc ate cgt tct gag aag gag ccg ctg ccc gtt egg 384 
Pro Pro Val Leu Pro He Arg Ser Glu Lys Glu Pro Leu Pro Val Arg 
35 40 45 

gga gcg gca ggc tgc acc ttc ggc ggg aag gtc tat gee ttg gac gag 432 
Gly Ala Ala Gly Cys Thr Phe Gly Gly Lys Val Tyr Ala Leu Asp Glu 
50 55 60 

acg tgg cac ccg gac eta ggg gag cca ttc ggg gtg atg egc tgc gtg 480 
Thr Trp His Pro Asp Leu Gly Glu Pro Phe Gly Val Met Arg Cys Val 
65 70 75 

ctg tgc gee tgc gag gcg cct cag tgg ggt egc cgt acc agg ggc cct 528 
Leu Cys Ala Cys Glu Ala Pro Gin Trp Gly Arg Arg Thr Arg Gly Pro 
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80 85 90 

ggc agg gtc age tgc aag aac ate aaa cca gag tgc cca acc ccg gec 576 
Gly Arg Val Ser Cys Lys Asn lie Lys Pro Glu Cys Pro Thr Pro Ala 
95 100 105 110 

tgt ggg cag ccg cgc cag ctg ccg gga cac tgc tgc cag acc tgc ccc 624 
Cys Gly Gin Pro Arg Gin Leu Pro Gly His Cys Cys Gin Thr Cys Pro 
115 120 125 

cag gag cgc age agt teg gag egg cag ccg age ggc ctg tec ttc gag 672 
Gin Glu Arg Ser Ser Ser Glu Arg Gin Pro Ser Gly Leu Ser Phe Glu 
130 135 140 



tat ccg egg gac ccg gag cat cgc agt tat age gac cgc ggg gag cca 
Tyr Pro Arg Asp Pro Glu His Arg Ser Tyr Ser Asp Arg Gly Glu Pro 
145 150 155 



720 



ggc get gag gag egg gee cgt ggt gac ggc cac acg gac ttc gtg gcg 7 68 

Gly Ala Glu Glu Arg Ala Arg Gly Asp Gly His Thr Asp Phe Val Ala 
160 165 170 

ctg ctg aca ggg ccg agg teg cag gcg gtg gca cga gec cga gtc teg 816 
Leu Leu Thr Gly Pro Arg Ser Gin Ala Val Ala Arg Ala Arg Val Ser 
175 180 185 190 

ctg ctg cgc tct age etc cgc ttc tct ate tec tac agg egg ctg gac 864 
Leu Leu Arg Ser Ser Leu Arg Phe Ser lie Ser Tyr Arg Arg Leu Asp 
195 200 205 

cgc cct acc agg ate cgc ttc tea gac tec aat ggc agt gtc ctg ttt 912 
Arg Pro Thr Arg lie Arg Phe Ser Asp Ser Asn Gly Ser Val Leu Phe 
210 215 220 

gag cac cct gca gee ccc acc caa gat ggc ctg gtc tgt ggg gtg tgg 960 
Glu His Pro Ala Ala Pro Thr Gin Asp Gly Leu Val Cys Gly Val Trp 
225 230 235 

egg gca gtg cct egg ttg tct ctg egg etc ctt agg gca gaa cag ctg 1008 
Arg Ala Val Pro Arg Leu Ser Leu Arg Leu Leu Arg Ala Glu Gin Leu 
240 245 250 

cat gtg gca ctt gtg aca etc act cac cct tea ggg gag gtc tgg ggg 1056 
His Val Ala Leu Val Thr Leu Thr His Pro Ser Gly Glu Val Trp Gly 
255 260 265 270 

cct etc ate egg cac egg gec ctg get gca gag acc ttc agt gee ate 1104 
Pro Leu lie Arg His Arg Ala Leu Ala Ala Glu Thr Phe Ser Ala lie 
275 280 285 

ctg act eta gaa ggc ccc cca cag cag ggc gta ggg ggc ate acc ctg 1152 
Leu Thr Leu Glu Gly Pro Pro Gin Gin Gly Val Gly Gly lie Thr Leu 
290 295 300 

etc act etc agt gac aca gag gac tec ttg cat ttt ttg ctg etc ttc 1200 
Leu Thr Leu Ser Asp Thr Glu Asp Ser Leu His Phe Leu Leu Leu Phe 
305 310 315 
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cga ggg ctg ctg gaa ccc agg agt ggg gga eta acc cag gtt ccc ttg 1248 
Arg Gly Leu Leu Glu Pro Arg Ser Gly Gly Leu Thr Gin Val Pro Leu 
320 325 330 

agg etc cag att eta cac cag ggg cag eta ctg cga gaa ctt cag gee 1296 
Arg Leu Gin lie Leu His Gin Gly Gin Leu Leu Arg Glu Leu Gin Ala 
335 340 345 350 

aat gtc tea gee cag gaa cca ggc ttt get gag gtg ctg ccc aac ctg 1344 
Asn Val Ser Ala Gin Glu Pro Gly Phe Ala Glu Val Leu Pro Asn Leu 
355 360 365 

aca gtc cag gag atg gac tgg ctg gtg ctg ggg gag ctg cag atg gee 1392 
Thr Val Gin Glu Met Asp Trp Leu Val Leu Gly Glu Leu Gin Met Ala 
370 375 380 

ctg gag tgg gca ggc agg cca ggg ctg cgc ate agt gga cac att get 1440 
Leu Glu Trp Ala Gly Arg Pro Gly Leu Arg He Ser Gly His He Ala 
385 390 395 

gec agg aag age tgc gac gtc ctg caa agt gtc ctt tgt ggg get gat 1488 
Ala Arg Lys Ser Cys Asp Val Leu Gin Ser Val Leu Cys Gly Ala Asp 
400 405 410 

gee ctg ate cca gtc cag acg ggt get gee ggc tea gee age etc acg 1536 
Ala Leu He Pro Val Gin Thr Gly Ala Ala Gly Ser Ala Ser Leu Thr 
415 420 425 430 

ctg eta gga aat ggc tec ctg ate tat cag gtg caa gtg gta ggg aca 1584 
Leu Leu Gly Asn Gly Ser Leu He Tyr Gin Val Gin Val Val Gly Thr 
435 440 445 

age agt gag gtg gtg gee atg aca ctg gag acc aag cct cag egg agg 1632 
Ser Ser Glu Val Val Ala Met Thr Leu Glu Thr Lys Pro Gin Arg Arg 
450 455 460 

gat cag cgc act gtc ctg tgc cac atg get gga etc cag cca gga gga 1680 
Asp Gin Arg Thr Val Leu Cys His Met Ala Gly Leu Gin Pro Gly Gly 
465 470 475 

cac acg gee gtg ggt ate tgc cct ggg ctg ggt gee cga ggg get cat 1728 
His Thr Ala Val Gly He Cys Pro Gly Leu Gly Ala Arg Gly Ala His 
480 485 490 

atg ctg ctg cag aat gag etc ttc ctg aat gtg ggc acc aag gac ttc 1776 
Met Leu Leu Gin Asn Glu Leu Phe Leu Asn Val Gly Thr Lys Asp Phe 
495 500 505 510 

cca gac gga gag ctt egg ggg cac gtg get gee ctg ccc tac tgt ggg 1824 
Pro Asp Gly Glu Leu Arg Gly His Val Ala Ala Leu Pro Tyr Cys Gly 
515 520 525 

cat age gee cgc cat gac acg ctg ccc gtg ccc eta gca gga gee ctg 1872 
His Ser Ala Arg His Asp Thr Leu Pro Val Pro Leu Ala Gly Ala Leu 
530 535 540 
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gtg eta ccc cct gtg aag age caa gca gca ggg cac gee tgg ctt tec 1920 
Val Leu Pro Pro Val Lys Ser Gin Ala Ala Gly His Ala Trp Leu Ser 
545 550 555 

ttg gat ace cac tgt cac ctg cac tat gaa gtg ctg ctg get ggg ctt 1968 
Leu Asp Thr His Cys His Leu His Tyr Glu Val Leu Leu Ala Gly Leu 
560 565 570 

ggt ggc tea gaa caa ggc act gtc act gec cac etc ctt ggg cct cct 2016 
Gly Gly Ser Glu Gin Gly Thr Val Thr Ala His Leu Leu Gly Pro Pro 
575 580 585 590 

gga acg cca ggg cct egg egg ctg ctg aag gga ttc tat ggc tea gag 2064 
Gly Thr Pro Gly Pro Arg Arg Leu Leu Lys Gly Phe Tyr Gly Ser Glu 
595 600 605 

gee cag ggt gtg gtg aag gac ctg gag ccg gaa ctg ctg egg cac ctg 2112 
Ala Gin Gly Val Val Lys Asp Leu Glu Pro Glu Leu Leu Arg His Leu 
610 615 620 

gca aaa ggc atg gec tec ctg ctg ate acc acc aag ggt age ccc aga 2160 
Ala Lys Gly Met Ala Ser Leu Leu He Thr Thr Lys Gly Ser Pro Arg 
625 630 ' 635 

ggg gag etc cga ggg cag gtg cac ata gee aac caa tgt gag gtt ggc 2208 
Gly Glu Leu Arg Gly Gin Val His He Ala Asn Gin Cys Glu Val Gly 
640 645 650 

gga ctg cgc ctg gag gcg gec ggg gec gag ggg gtg egg gcg ctg ggg 2256 
Gly Leu Arg Leu Glu Ala Ala Gly Ala Glu Gly Val Arg Ala Leu Gly 
655 660 665 670 

get ccg gat aca gee tct get gcg ccg cct gtg gtg cct ggt etc ccg 2304 
Ala Pro Asp Thr Ala Ser Ala Ala Pro Pro Val Val Pro Gly Leu Pro 
675 680 685 

gee eta gcg ccc gee aaa cct ggt ggt cct ggg egg ccc cga gac ccc 2352 
Ala Leu Ala Pro Ala Lys Pro Gly Gly Pro Gly Arg Pro Arg Asp Pro 
690 695 700 

aac aca tgc ttc ttc gag ggg cag cag cgc ccc cac ggg get cgc tgg 2400 
Asn Thr Cys Phe Phe Glu Gly Gin Gin Arg Pro His Gly Ala Arg Trp 
705 710 715 

gcg ccc aac tac gac ccg etc tgc tea etc tgc acc tgc cag aga cga 2448 
Ala Pro Asn Tyr Asp Pro Leu Cys Ser Leu Cys Thr Cys Gin Arg Arg 
720 725 730 

acg gtg ate tgt gac ccg gtg gtg tgc cca ccg ccc age tgc cca cac 2496 
Thr Val He Cys Asp Pro Val Val Cys Pro Pro Pro Ser Cys Pro His 
735 740 745 750 

ccg gtg cag get ccc gac cag tgc tgc cct gtt tgc cct gag aaa caa 2544 
Pro Val Gin Ala Pro Asp Gin Cys Cys Pro Val Cys Pro Glu Lys Gin 
755 760 765 

gat gtc aga gac ttg cca ggg ctg cca agg age egg gac cca gga gag 2592 
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Asp Val Arg Asp Leu Pro Gly Leu Pro Arg Ser Arg Asp Pro Gly Glu 
770 775 780 

ggc tgc tat ttt gat ggt gac egg age tgg egg gca gcg ggt acg egg 2640 
Gly Cys Tyr Phe Asp Gly Asp Arg Ser Trp Arg Ala Ala Gly Thr Arg 
785 790 795 

tgg cac ccc gtt gtg ccc ccc ttt ggc tta att aag tgt get gtc tgc 2688 
Trp His Pro Val Val Pro Pro Phe Gly Leu lie Lys Cys Ala Val Cys 
800 805 810 

acc tgc aag ggg ggc act gga gag gtg cac tgt gag aag gtg cag tgt 2736 
Thr Cys Lys Gly Gly Thr Gly Glu Val His Cys Glu Lys Val Gin Cys 
815 820 825 830 

ccc egg ctg gee tgt gec cag cct gtg cgt gtc aac ccc acc gac tgc 2784 
Pro Arg Leu Ala Cys Ala Gin Pro Val Arg Val Asn Pro Thr Asp Cys 
835 840 845 

tgc aaa cag tgt cca gtg ggg teg ggg gec cac ccc cag ctg ggg gac 2832 
Cys Lys Gin Cys Pro Val Gly Ser Gly Ala His Pro Gin Leu Gly Asp 
850 855 860 

ccc atg cag get gat ggg ccc egg ggc tgc cgt ttt get ggg cag tgg 2880 
Pro Met Gin Ala Asp Gly Pro Arg Gly Cys Arg Phe Ala Gly Gin Trp 
865 870 875 

ttc cca gag agt cag age tgg cac ccc tea gtg ccc cct ttt gga gag 2928 
Phe Pro Glu Ser Gin Ser Trp His Pro Ser Val Pro Pro Phe Gly Glu 
880 885 890 

atg age tgt ate acc tgc aga tgt ggg gca ggg gtg cct cac tgt gag 2976 
Met Ser Cys lie Thr Cys Arg Cys Gly Ala Gly Val Pro His Cys Glu 
895 900 905 910 

egg gat gac tgt tea ctg cca ctg tec tgt ggc teg ggg aag gag agt 3024 
Arg Asp Asp Cys Ser Leu Pro Leu Ser Cys Gly Ser Gly Lys Glu Ser 
915 920 925 

cga tgc tgt tec cgc tgc acg gee cac egg egg cca gee cca gag acc 3072 
Arg Cys Cys Ser Arg Cys Thr Ala His Arg Arg Pro Ala Pro Glu Thr 
930 935 940 

aga act gat cca gag ctg gag aaa gaa gee gaa ggc tct tag 3114 
Arg Thr Asp Pro Glu Leu Glu Lys Glu Ala Glu Gly Ser 
945 950 955 

ggagcageca gagggecaag tgaccaagag gatggggect gagctgggga aggggtggca 3174 

tcgaggacct tettgeatte tcctgtggga agcccagtgc ctttgctcct ctgtcctgcc 3234 

tctactccca cccccactac ctctgggaac cacagctcca caagggggag aggcagctgg 3294 

gccagaccga ggtcacagcc actccaagtc ctgccctgcc accctcggcc tctgtcctgg 3354 

aagccccacc cctttcctcc tgtacataat gtcactggct tgttgggatt tttaatttat 3414 
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cttcactcag caccaagggc ccccgacact ccactcctgc tgcccctgag ctgagcagag 3474 
tcattattgg agagttttgt atttattaaa acatttcttt ttcagtcaaa aaaaaaaaaa 3534 
aaaaaaaaaa aaa 3 547 



<210> 8 

<211> 955 

<212> PRT 

<213> Homo sapiens 

<400> 8 

Met Pro Ser Leu Pro Ala Pro Pro Ala Pro Leu Leu Leu Leu Gly Leu 
15 10 15 



Leu Leu Leu Gly Ser Arg Pro Ala Arg Gly Ala Gly Pro Glu Pro Pro 
20 25 30 



Val Leu Pro lie Arg Ser Glu Lys Glu Pro Leu Pro Val Arg Gly Ala 
35 40 45 



Ala Gly Cys Thr Phe Gly Gly Lys Val Tyr Ala Leu Asp Glu Thr Trp 
50 55 60 



His Pro Asp Leu Gly Glu Pro Phe Gly Val Met Arg Cys Val Leu Cys 
65 70 - 75 80 



Ala Cys Glu Ala Pro Gin Trp Gly Arg Arg Thr Arg Gly Pro Gly Arg 
85 90 95 



Val Ser Cys Lys Asn lie Lys Pro Glu Cys Pro Thr Pro Ala Cys Gly 
100 105 110 



Gin Pro Arg Gin Leu Pro Gly His Cys Cys Gin Thr Cys Pro Gin Glu 
115 120 125 



Arg Ser Ser Ser Glu Arg Gin Pro Ser Gly Leu Ser Phe Glu Tyr Pro 
130 135 140 



Arg Asp Pro Glu His Arg Ser Tyr Ser Asp Arg Gly Glu Pro Gly Ala 
145 150 155 160 



Glu Glu Arg Ala Arg Gly Asp Gly His Thr Asp Phe Val Ala Leu Leu 
165 170 175 
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Thr Gly Pro Arg Ser Gin Ala Val Ala Arg Ala Arg Val Ser Leu Leu 
180 185 190 



Arg Ser Ser Leu Arg Phe Ser lie Ser Tyr Arg Arg Leu Asp Arg Pro 
195 200 205 



Thr Arg lie Arg Phe Ser Asp Ser Asn Gly Ser Val Leu Phe Glu His 
210 215 220 



Pro Ala Ala Pro Thr Gin Asp Gly Leu Val Cys Gly Val Trp Arg Ala 
225 230 235 240 



Val Pro Arg Leu Ser Leu Arg Leu Leu Arg Ala Glu Gin Leu His Val 
245 250 255 



Ala Leu Val Thr Leu Thr His Pro Ser Gly Glu Val Trp Gly Pro Leu 
260 265 270 



lie Arg His Arg Ala Leu Ala Ala Glu Thr Phe Ser Ala lie Leu Thr 
275 280 285 



Leu Glu Gly Pro Pro Gin Gin Gly Val Gly Gly lie Thr Leu Leu Thr 
290 295 300 



Leu Ser Asp Thr Glu Asp Ser Leu His Phe Leu Leu Leu Phe Arg Gly 
305 310 315 320 



Leu Leu Glu Pro Arg Ser Gly Gly Leu Thr Gin Val Pro Leu Arg Leu 
325 330 335 



Gin lie Leu His Gin Gly Gin Leu Leu Arg Glu Leu Gin Ala Asn Val 
340 345 350 



Ser Ala Gin Glu Pro Gly Phe Ala Glu Val Leu Pro Asn Leu Thr Val 
355 360 365 



Gin Glu Met Asp Trp Leu Val Leu Gly Glu Leu Gin Met Ala Leu Glu 
370 375 380 



Trp Ala Gly Arg Pro Gly Leu Arg lie Ser Gly His lie Ala Ala Arg 
385 390 395 400 



LA032670.047 



19 



Lys Ser Cys Asp Val Leu Gin Ser Val Leu Cys Gly Ala Asp Ala Leu 
405 410 415 



He Pro Val Gin Thr Gly Ala Ala Gly Ser Ala Ser Leu Thr Leu Leu 
420 425 430 



Gly Asn Gly Ser Leu He Tyr Gin Val Gin Val Val Gly Thr Ser Ser 
435 440 445 



Glu Val Val Ala Met Thr Leu Glu Thr Lys Pro Gin Arg Arg Asp Gin 
450 455 460 



Arg Thr Val Leu Cys His Met Ala Gly Leu Gin Pro Gly Gly His Thr 
465 470 475 480 



Ala Val Gly He Cys Pro Gly Leu Gly Ala Arg Gly Ala His Met Leu 
485 490 495 



Leu Gin Asn Glu Leu Phe Leu Asn Val Gly Thr Lys Asp Phe Pro Asp 
500 505 510 



Gly Glu Leu Arg Gly His Val Ala Ala Leu Pro Tyr Cys Gly His Ser 
515 520 525 



Ala Arg His Asp Thr Leu Pro Val Pro Leu Ala Gly Ala Leu Val Leu 
530 535 540 



Pro Pro Val Lys Ser Gin Ala Ala Gly His Ala Trp Leu Ser Leu Asp 
545 550 555 560 



Thr His Cys His Leu His Tyr Glu Val Leu Leu Ala Gly Leu Gly Gly 
565 570 575 



Ser Glu Gin Gly Thr Val Thr Ala His Leu Leu Gly Pro Pro Gly Thr 
580 585 590 



Pro Gly Pro Arg Arg Leu Leu Lys Gly Phe Tyr Gly Ser Glu Ala Gin 
595 600 605 



Gly Val Val Lys Asp Leu Glu Pro Glu Leu Leu Arg His Leu Ala Lys 
610 615 620 



Gly Met Ala Ser Leu Leu He Thr Thr Lys Gly Ser Pro Arg Gly Glu 
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625 



630 



635 



640 



Leu Arg Gly Gin Val His lie Ala Asn Gin Cys Glu Val Gly Gly Leu 
645 650 655 



Arg Leu Glu Ala Ala Gly Ala Glu Gly Val Arg Ala Leu Gly Ala Pro 
660 665 670 



Asp Thr Ala Ser Ala Ala Pro Pro Val Val Pro Gly Leu Pro Ala Leu 
675 680 685 



Ala Pro Ala Lys Pro Gly Gly Pro Gly Arg Pro Arg Asp Pro Asn Thr 
690 695 700 



Cys Phe Phe Glu Gly Gin Gin Arg Pro His Gly Ala Arg Trp Ala Pro 
705 710 715 720 



Asn Tyr Asp Pro Leu Cys Ser Leu Cys Thr Cys Gin Arg Arg Thr Val 
725 730 735 



lie Cys Asp Pro Val Val Cys Pro Pro Pro Ser Cys Pro His Pro Val 
740 745 750 



Gin Ala Pro Asp Gin Cys Cys Pro Val Cys Pro Glu Lys Gin Asp Val 
755 760 765 



Arg Asp Leu Pro Gly Leu Pro Arg Ser Arg Asp Pro Gly Glu Gly Cys 
770 775 780 



Tyr Phe Asp Gly Asp Arg Ser Trp Arg Ala Ala Gly Thr Arg Trp His 
785 790 795 800 



Pro Val Val Pro Pro Phe Gly Leu lie Lys Cys Ala Val Cys Thr Cys 
805 810 815 



Lys Gly Gly Thr Gly Glu Val His Cys Glu Lys Val Gin Cys Pro Arg 
820 825 830 



Leu Ala Cys Ala Gin Pro Val Arg Val Asn Pro Thr Asp Cys Cys Lys 
835 840 845 



Gin Cys Pro Val Gly Ser Gly Ala His Pro Gin Leu Gly Asp Pro Met 
850 855 860 
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Gin Ala Asp Gly Pro Arg Gly Cys Arg Phe Ala Gly Gin Trp Phe Pro 
865 870 875 880 



Glu Ser Gin Ser Trp His Pro Ser Val Pro Pro Phe Gly Glu Met Ser 
885 890 895 



Cys lie Thr Cys Arg Cys Gly Ala Gly Val Pro His Cys Glu Arg Asp 
900 905 910 



Asp Cys Ser Leu Pro Leu Ser Cys Gly Ser Gly Lys Glu Ser Arg Cys 
915 920 925 



Cys Ser Arg Cys Thr Ala His Arg Arg Pro Ala Pro Glu Thr Arg Thr 
930 935 940 



Asp Pro Glu Leu Glu Lys Glu Ala Glu Gly Ser 
945 950 955 
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<220> 

<221> source 

<222> (1)..(3299) 

<223> small intestine 

<220> 

<221> gene 

<222> (1)..(3299) 

<223> DRM 

<220> 

<221> CDS 

<222> (130) . . (684) 

<223> DRM 

<400> 9 

ataataatta ggccaagcgt tgaatagtac gggggggggg ggggggcgag ccccggcggc 60 

tctggccgcg gccgcactca gcgccacgcg tcgaaagcgc aggccccgag gacccgccgc 120 

actgacagt atg age cgc aca gee tac acg gtg gga gee ctg ctt etc etc 171 
Met Ser Arg Thr Ala Tyr Thr Val Gly Ala Leu Leu Leu Leu 
15 10 

ttg ggg acc ctg ctg ccg get get gaa ggg aaa aag aaa ggg tec caa 219 
Leu Gly Thr Leu Leu Pro Ala Ala Glu Gly Lys Lys Lys Gly Ser Gin 
15 20 25 30 

ggt gec ate ccc ccg cca gac aag gee cag cac aat gac tea gag cag 267 
Gly Ala lie Pro Pro Pro Asp Lys Ala Gin His Asn Asp Ser Glu Gin 
35 40 45 

act cag teg ccc cag cag cct ggc tec agg aac egg ggg egg ggc caa 315 
Thr Gin Ser Pro Gin Gin Pro Gly Ser Arg Asn Arg Gly Arg Gly Gin 
50 55 60 

ggg egg ggc act gee atg ccc ggg gag gag gtg ctg gag tec age caa 363 
Gly Arg Gly Thr Ala Met Pro Gly Glu Glu Val Leu Glu Ser Ser Gin 
65 70 75 

gag gee ctg cat gtg acg gag cgc aaa tac ctg aag cga gac tgg tgc 411 
Glu Ala Leu His Val Thr Glu Arg Lys Tyr Leu Lys Arg Asp Trp Cys 
80 85 90 

aaa acc cag ccg ctt aag cag acc ate cac gag gaa ggc tgc aac agt 459 
Lys Thr Gin Pro Leu Lys Gin Thr lie His Glu Glu Gly Cys Asn Ser 
95 100 105 110 

cgc acc ate ate aac cgc ttc tgt tac ggc cag tgc aac tct ttc tac 507 
Arg Thr lie lie Asn Arg Phe Cys Tyr Gly Gin Cys Asn Ser Phe Tyr 
115 120 125 

ate ccc agg cac ate egg aag gag gaa ggt tec ttt cag tec tgc tec 555 
lie Pro Arg His lie Arg Lys Glu Glu Gly Ser Phe Gin Ser Cys Ser 
130 135 140 

ttc tgc aag ccc aag aaa ttc act acc atg atg gtc aca etc aac tgc 603 
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Phe Cys Lys Pro Lys Lys Phe Thr Thr Met Met Val Thr Leu Asn Cys 
145 150 155 

cct gaa eta cag cca cct acc aag aag aag aga gtc aca cgt gtg aag 651 
Pro Glu Leu Gin Pro Pro Thr Lys Lys Lys Arg Val Thr Arg Val Lys 
160 165 170 

cag tgt cgt tgc ata tec ate gat ttg gat taa gccaaatcca ggtgcaccca 704 
Gin Cys Arg Cys lie Ser lie Asp Leu Asp 
175 180 



gcatgtccta 


ggaatgeaga 


cccaggaagt 


cccagaccta 


aaacaaccag 


attcttactt 


*7 C A 

7 64 


ggcttaaacc 


tagaggecag 


aagaaccccc 


agctgcctcc 


tggcaggagc 


ctgcttgtgc 


O *1 A 

824 


gtagttcgtg 


tgcatgagtg 


tggatgggtg 


cctgtgggtg 


tttttagaca 


ccagagaaaa 


O O A 

oo4 


cacagtctct 


gctagagagc 


acttcctatt 


ttgtaaacct 


atetgettta 


atggggatgt 


C\ A A 

944 


accagaaacc 


cacctcaccc 


cggctcacat 


ctaaaggggc 


ggggccgtgg 


tctggttctg 


i r\ r\ a 

1004 


actttgtgtt 


tttgtgccct 


cctggggacc 


agaatctcct 


ttcggaatga 


atgttcatgg 


1 C\ C A 

1U54 


aagaggctcc 


tctgagggca 


agagacctgt 


tttagtgctg 


cattcgacat 


ggaaaagtcc 


1 1 O A 

1124 


ttttaacctg 


tgettgeate 


ctcctttcct 


cctcctcctc 


acaatccatc 


tcttcttaag 


llo4 


ttgacagtga 


ctatgtcagt 


ctaatctctt 


gtttgecagg 


gttcctaaat 


taattcactt 


1 *"> A A 

1244 


aaccatgatg 


caaatgtttt 


tcatttggtg 


aagacctcca 


gactctggga 


gaggctggtg 


1304 


tgggcaagga 


caagcaggat 


agtggagtga 


gaaagggagg 


gtggagggtg 


aggecaaate 


1 O C A 

1364 


aggtccagca 


aaagtcagta 


gggacattgc 


agaagcttga 


aaggecaata 


ccagaacaca 


1 A O A 

1424 


ggctgatget 


tctgagaaag 


tcttttccta 


gtatttaaca 


aaacccaagt 


gaacagagga 


1 A O A 

14o4 


gaaatgagat 


tgccagaaag 


tgattaactt 


tggccgttgc 


aatctgetea 


aacctaacac 


1 C A A 

1544 


caaactgaaa 


acataaatac 


tgaccactcc 


tatgttcgga 


cccaagcaag 


ttagctaaac 


1604 


caaaccaact 


cctctgcttt 


gtccctcagg 


tggaaaagag 


aggtagttta 


gaactctctg 


1664 


cataggggtg 


ggaattaatc 


aaaaacctca 


gaggctgaaa 


ttcctaatac 


ctttccttta 


1724 


tcgtggttat 


agtcagctca 


tttccattcc 


actatttccc 


ataatgette 


tgagagecac 


1784 


taacttgatt 


gataaagatc 


ctgcctctgc 


tgagtgtacc 


tgacagtagt 


ctaagatgag 


1844 


agagtttagg 


gactactctg 


ttttaacaag 


aaatattttg 


ggggtctttt 


tgttttaact 


1904 


attgtcagga 


gattgggcta 


aagagaagac 


gacgagagta 


aggaaataaa 


gggaattgee 


1964 


tctggctaga 


gagtagttag 


gtgttaatac 


ctggtagaga 


tgtaagggat 


atgacctccc 


2024 


tttctttatg 


tgctcacttg 


aggatctgag 


gggaccctgt 


taggagagca 


tagcatcatg 


2084 
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atgtattagc 


tgttcatctg 


ctactggttg 


gatggacata 


actattgtaa 


ctattcagta 


2144 


tttactggta 


ggcactgtcc 


tctgattaaa 


cttggcctac 


tggcaatggc 


tacttaggat 


2204 


tgatctaagg 


gccaaagtgc 


agggtgggtg 


aactttattg 


tactttggat 


ttggttaacc 


2264 


tgttttcctc 


aagcctgagg 


ttttatatac 


aaactccctg 


aatactcttt 


ttgccttgtt 


2324 


acttctcagc 


ctcctagcca 


agtcctatgt 


aatatggaaa 


acaaacactg 


cagacttgag 


2384 


attcagttgc 


cgatcaaggc 


tctggcattc 


agagaaccct 


tgcaactcga 


gaagctgttt 


2444 


ttgatttcgt 


ttttgttttg 


aaccggtgct 


ctcccatcta 


acaactaaca 


aggaccattt 


2504 


ccaggcggga 


gatattttaa 


acacccaaaa 


tgttgggtct 


gatttccaaa 


cttttaaact 


2564 


cactactgat 


gattctcacg 


ctaggcgaat 


ttgtccaaac 


acatagtgtg 


tgtgttttgt 


2624 


atacactgta 


tgaccccacc 


ccaaatcttt 


gtattgtcca 


cattctccaa 


caataaagca 


2684 


cagagtggat 


ttaattaagc 


acacaaatgc 


taaggcagaa 


ttttgagggt 


gggagagaag 


2744 


aaaagggaaa 


gaagctgaaa 


atgtaaaacc 


acaccaggga 


ggaaaaatga 


cattcagaac 


2804 


caccaaacac 


tgaatttctc 


ttgttgtttt 


aactctccca 


caagaatgca 


atttcgttaa 


2864 


tggagatgac 


ttaagttggc 


agcagtaatc 


ttcttttagg 


agcttgtacc 


acagtcttgc 


2924 


acataagtgc 


agatttgccc 


caagtaaaga 


gaatttcctc 


aacactaact 


tcacggggat 


2984 


aatcaccacg 


taactaccct 


taaagcatat 


cactagccaa 


agaggggaat 


atctgttctt 


3044 


cttactgtgc 


ctatattaag 


actagtacaa 


atgtggtgtg 


tcttccaact 


ttcattgaaa 


3104 


atgccatatc 


tataccatat 


tttattcgag 


tcactgatga 


tgtaatgata 


tattttttca 


3164 


ttattatagt 


agaatatttt 


tatggcaaga 


gatttgtggt 


cttgatcata 


cctattaaaa 


3224 


taatgccaaa 


caccaaatat 


gaattttatg 


atgtacactt 


tgtgcttggc 


attaaaagaa 


3284 


aaaaacacac 


acgcc 










3299 



<210> 10 

<211> 184 

<212> PRT 

<213> Homo sapiens 

<400> 10 

Met Ser Arg Thr Ala Tyr Thr Val Gly Ala Leu Leu Leu Leu Leu Gly 
1 5 10 15 

Thr Leu Leu Pro Ala Ala Glu Gly Lys Lys Lys Gly Ser Gin Gly Ala 
20 25 30 
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lie Pro Pro Pro Asp Lys Ala Gin His Asn Asp Ser Glu Gin Thr Gin 
35 40 45 



Ser Pro Gin Gin Pro Gly Ser Arg Asn Arg Gly Arg Gly Gin Gly Arg 
50 55 60 



Gly Thr Ala Met Pro Gly Glu Glu Val Leu Glu Ser Ser Gin Glu Ala 
65 70 75 80 



Leu His Val Thr Glu Arg Lys Tyr Leu Lys Arg Asp Trp Cys Lys Thr 
85 90 95 



Gin Pro Leu Lys Gin Thr He His Glu Glu Gly Cys Asn Ser Arg Thr 
100 105 110 



He He Asn Arg Phe Cys Tyr Gly Gin Cys Asn Ser Phe Tyr He Pro 
115 120 125 



Arg His He Arg Lys Glu Glu Gly Ser Phe Gin ( Ser Cys Ser Phe Cys 
130 135 140 



Lys Pro Lys Lys Phe Thr Thr Met Met Val Thr Leu Asn Cys Pro Glu 
145 150 155 . 160 



Leu Gin Pro Pro Thr Lys Lys Lys Arg Val Thr Arg Val Lys Gin Cys 
165 170 175 



Arg Cys He Ser He Asp Leu Asp 





180 


<210> 


11 


<211> 


804 


<212> 


DNA 


<213> 


Homo sapiens 


<300> 




<301> 


Lah, M. , Brodnicki, T. 




Harvey, R.P. 


<302> 


Human cerberus related 


<303> 


Genomics 


<304> 


55 


<305> 


3 


<306> 


364-366 


<307> 


1999 


<308> 


NM_005454 


<309> 


2001-12-20 
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<313> (1)..{804) 



<220> 

<221> source 
<222> (1)..(804) 



<220> 

<221> gene 

<222> (1)..(804) 

<223> CER1 



<220> 

<221> CDS 

<222> (1)..(804) 

<223> cerberus-related 1; cerberus 1 (Xenopus laevis) homolog (cysteine 
knot superfamily) 



<220> 

<221> misc_f eature 

<222> (361) . . (741) 

<223> DAN domain 



<220> 

<221> misc_f eature 

<222> (484) . . (723) 

<223> Cysteine knot region 



<220> 

<221> misc_f eature 

<222> (490) . . (723) 

<223> C-terminal cysteine knot-like domain 



<400> 11 

atg cat etc etc tta ttt cag ctg ctg gta etc ctg cct eta gga aag 48 

Met His Leu Leu Leu Phe Gin Leu Leu Val Leu Leu Pro Leu Gly Lys 
15 10 15 

acc aca egg cac cag gat ggc cgc cag aat cag agt tct ctt tec ccc 96 
Thr Thr Arg His Gin Asp Gly Arg Gin Asn Gin Ser Ser Leu Ser Pro 
20 25 30 

gta etc ctg cca agg aat caa aga gag ctt ccc aca ggc aac cat gag 144 
Val Leu Leu Pro Arg Asn Gin Arg Glu Leu Pro Thr Gly Asn His Glu 
35 40 45 

gaa get gag gag aag cca gat ctg ttt gtc gca gtg cca cac ctt gta 192 
Glu Ala Glu Glu Lys Pro Asp Leu Phe Val Ala Val Pro His Leu Val 
50 55 60 

gec acc age cct gca ggg gaa ggc cag agg cag aga gag aag atg ctg 240 
Ala Thr Ser Pro Ala Gly Glu Gly Gin Arg Gin Arg Glu Lys Met Leu 
65 70 75 80 

tec aga ttt ggc agg ttc tgg aag aag cct gag aga gaa atg cat cca 288 
Ser Arg Phe Gly Arg Phe Trp Lys Lys Pro Glu Arg Glu Met His Pro 
85 90 95 
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tec agg gac 
Ser Arg Asp 



ate cag ccg 
lie Gin Pro 
115 

gaa gec aag 
Glu Ala Lys 
130 

tct cag ggg 
Ser Gin Gly 
145 

acc tgc agg 
Thr Cys Arg 



gaa aaa gta 
Glu Lys Val 



gtt cat ttt 
Val His Phe 
195 

tgt ttg cct 
Cys Leu Pro 
210 

gaa ctt tec 
Glu Leu Ser 
225 

tgc aag gtg 
Cys Lys Val 



tec cag gat 
Ser Gin Asp 



tea gat agt 
Ser Asp Ser 
100 

ata gat gga 
lie Asp Gly 



aaa ttc tgg 
Lys Phe Trp 



gtc ate ttg 
Val He Leu 
150 

aca gtg ccc 
Thr Val Pro 
165 

gtt gtt cag 
Val Val Gin 
180 

cct gga gee 
Pro Gly Ala 



gee aag ttc 
Ala Lys Phe 



tec gtg ate 
Ser Val He 
230 

aag acg gag 
Lys Thr Glu 
245 

tec ttt ate 
Ser Phe He 
260 



gag ccc ttc 
Glu Pro Phe 
105 

atg aaa atg 
Met Lys Met 
120 

cac cac ttc 
His His Phe 
135 

ccc ate aaa 
Pro He Lys 



ttc age cag 
Phe Ser Gin 



aac aac ctt 
Asn Asn Leu 
185 

gcg cag cac 
Ala Gin His 
200 

acc acg atg 
Thr Thr Met 
215 

aag gtg gtg 
Lys Val Val 



cat gaa gat 
His Glu Asp 



cca gga gtt 
Pro Gly Val 
265 



cca cct ggg 
Pro Pro Gly 



gag aaa tct 
Glu Lys Ser 



atg ttc aga 
Met Phe Arg 
140 

age cat gaa 
Ser His Glu 
155 

act ata acc 
Thr He Thr 
170 

tgc ttt ggg 
Cys Phe Gly 



tec cat acc 
Ser His Thr 



cac ttg cca 
His Leu Pro 
220 

atg ctg gtg 
Met Leu Val 
235 

gga cac ate 
Gly His He 
250 

tea get tga 
Ser Ala 



acc cag tec 
Thr Gin Ser 
110 

cct ctt egg 
Pro Leu Arg 
125 

aaa act ccg 
Lys Thr Pro 



gta cat tgg 
Val His Trp 



cac gaa ggc 
His Glu Gly 
175 

aaa tgc ggg 
Lys Cys Gly 
190 

tec tgc tct 
Ser Cys Ser 
205 

ctg aac tgc 
Leu Asn Cys 



gag gag tgc 
Glu Glu Cys 



eta cat get 
Leu His Ala 

255 



etc 336 
Leu 



gaa 384 
Glu 



get 432 
Ala 



gag 480 

Glu 

160 

tgt 528 
Cys 



tct 576 
Ser 



cac 624 
His 



act 672 
Thr 



cag 720 

Gin 

240 

ggc 768 
Gly 



804 



<210> 12 

<211> 267 

<212> PRT 

<213> Homo sapiens 

<400> 12 

Met His Leu Leu Leu Phe Gin Leu Leu Val Leu Leu Pro Leu Gly Lys 
15 10 15 
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Thr Thr Arg His Gin Asp Gly Arg Gin Asn Gin Ser Ser Leu Ser Pro 
20 25 30 



Val Leu Leu Pro Arg Asn Gin Arg Glu Leu Pro Thr Gly Asn His Glu 
35 40 45 



Glu Ala Glu Glu Lys Pro Asp Leu Phe Val Ala Val Pro His Leu Val 
50 55 60 



Ala Thr Ser Pro Ala Gly Glu Gly Gin Arg Gin Arg Glu Lys Met Leu 
65 70 75 80 



Ser Arg Phe Gly Arg Phe Trp Lys Lys Pro Glu Arg Glu Met His Pro 
85 90 95 



Ser Arg Asp Ser Asp Ser Glu Pro Phe Pro Pro Gly Thr Gin Ser Leu 
100 105 110 



lie Gin Pro lie Asp Gly Met Lys Met Glu Lys Ser Pro Leu Arg Glu 
115 120 125 



Glu Ala Lys Lys Phe Trp His His Phe Met Phe Arg Lys Thr Pro Ala 
130 135 ' 140 



Ser Gin Gly Val He Leu Pro He Lys Ser His Glu Val His Trp Glu 
145 150 155 160 



Thr Cys Arg Thr Val Pro Phe Ser Gin Thr He Thr His Glu Gly Cys 
165 170 175 



Glu Lys Val Val Val Gin Asn Asn Leu Cys Phe Gly Lys Cys Gly Ser 
180 185 190 



Val His Phe Pro Gly Ala Ala Gin His Ser His Thr Ser Cys Ser His 
195 200 205 



Cys Leu Pro Ala Lys Phe Thr Thr Met His Leu Pro Leu Asn Cys Thr 
210 215 220 



Glu Leu Ser Ser Val He Lys Val Val Met Leu Val Glu Glu Cys Gin 
225 230 235 240 



Cys Lys Val Lys Thr Glu His Glu Asp Gly His He Leu His Ala Gly 
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245 250 255 



Ser Gin Asp Ser Phe lie Pro Gly Val Ser Ala 
260 265 



<210> 13 

<211> 2032 

<212> DNA 

<213> Homo sapiens 

<300> 

<301> ten Dijke, P., Yamashita, H., Ichijo, H., Franzen, P., Laiho, M. 

Miyazono, K. , and Heldin, C.H. 

<302> Characterization of type I receptors for transforming growth 

factor-beta and activin 

<303> Science 

<304> 264 

<305> 5155 

<306> 101-104 

<307> 1994 

<308> NM_001203 

<309> 2000-10-31 

<313> (1)..{2032) 

<300> 

<301> Ide, H., Katoh, M. , Sasaki, H., Yoshida, T., Aoki , K. , Nawa, Y. , 

Osada, Y. , Sugimura, T.~, and Terada, M. 
<3 02> Cloning of human bone morphogenetic protein type IB receptor 

(BMPR-IB) and its expression in prostate cancer in comparison 

with other BMPRs 
<3 03> Oncogene 
<304> 14 
<305> 11 
<306> 1377-1382 
<307> 1997 
<308> NM_001203 
<309> 2000-10-31 
<313> (1)..(2032) 

<300> 

<301> Ide, H., Saito-Ohara, P. , Ohnami , S., Osada, Y. # Ikeuchi , T. , 

Yoshida, T., and Terada, M. 
<302> Assignment of the BMPR1A and BMPR1B genes to human chromosome 

10q22.3 and 4q23-->q24 by in situ hybridization and radiation 

hybrid mapping 
<3 03> Cytogenet . Cell. Genet. 
<304> 81 
<305> 3 
<306> 285-286 
<307> 1998 
<308> NM_001203 
<309> 2000-10-31 
<313> (1)..(2032) 

<300> 
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<301> Astrom, A.K., Jin, D., Imamura, T., Roijer, E. , Rosenzweig, B., 

Miyazono, K., ten Dijke, P., and Stenman, G. 
<302> Chromosomal localization of three human genes encoding bone 

morphogenetic protein receptors 
<303> Mamm. Genome 
<304> 10 
<305> 3 
<306> 299-302 
<307> 1999 
<308> NM_001203 
<309> 2000-10-31 
<313> (1)..(2032) 



<220> 

<221> source 

<222> (1) . . (2032) 

<223> Homo sapiens: Taxon:9606 

<220> 

<221> gene 

<222> (1) . . (2032) 

<223> BMPR1B 

<220> 

<221> CDS 

<222> (274) . . (1782) 

<223> Serine/ threonine receptor kinase 
<220> 

<221> misc_f eature 

<222> (367) . . (606) 

<223> Activin_recp; Region: Activin types I and II 
<220> 

< 2 2 1 > mi sc_f ea ture 

<222> (883) . . (1746) 

<223> pkinase; Region: Eukaryotic protein kinase domain 
<220> 

<2 2 1> misc_f eature 

<222> (883) . . (1746) 

<223> TyrKc; Region: Tyrosina kinase, catalytic domain 
<220> 

<221> misc_f eature 

<222> (883) . . (1725) 

<223> TKc ; Region: Serine/Threonine protein kinases, catalytic domain 

<400> 13 

cgcggggcgc ggagtcggcg gggcctcgcg ggacgcgggc agtgcggaga . ccgcggcgct 60 
gaggacgcgg gagccgggag cgcacgcgcg gggtggagtt cagcctactc tttcttagat 120 
gtgaaaggaa aggaagatca tttcatgcct tgttgataaa ggttcagact tctgctgatt 180 
cataaccatt tggctctgag ctatgacaag agaggaaaca aaaagttaaa cttacaagcc 240 
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tgccataagt gagaagcaaa cttccttgat aac atg ctt ttg cga agt gca gga 294 

Met Leu Leu Arg Ser Ala Gly 
1 5 

aaa tta aat gtg ggc acc aag aaa gag gat ggt gag agt aca gcc ccc 342 
Lys Leu Asn Val Gly Thr Lys Lys Glu Asp Gly Glu Ser Thr Ala Pro 
10 15 20 

acc ccc cgt cca aag gtc ttg cgt tgt aaa tgc cac cac cat tgt cca 390 
Thr Pro Arg Pro Lys Val Leu Arg Cys Lys Cys His His His Cys Pro 
25 30 35 

gaa gac tea gtc aac aat att tgc age aca gac gga tat tgt ttc acg 438 
Glu Asp Ser Val Asn Asn He Cys Ser Thr Asp Gly Tyr Cys Phe Thr 
40 45 50 55 

atg ata gaa gag gat gac tct ggg ttg cct gtg gtc act tct ggt tgc 486 
Met He Glu Glu Asp Asp Ser Gly Leu Pro Val Val Thr Ser Gly Cys 
60 65 70 

eta gga eta gaa ggc tea gat ttt cag tgt egg gac act ccc att cct 534 
Leu Gly Leu Glu Gly Ser Asp Phe Gin Cys Arg Asp Thr Pro He Pro 
75 80 85 

cat caa aga aga tea att gaa tgc tgc aca gaa agg aac gaa tgt aat 582 
His Gin Arg Arg Ser He Glu Cys Cys Thr Glu Arg Asn Glu Cys Asn 
90 95 100 

aaa gac eta cac cct aca ctg cct cca ttg aaa aac aga gat ttt gtt 630 
Lys Asp Leu His Pro Thr Leu Pro Pro Leu Lys Asn Arg Asp Phe Val 
105 110 115 

gat gga cct ata cac cac agg get tta ctt ata tct gtg act gtc tgt 678 
Asp Gly Pro He His His Arg Ala Leu Leu He Ser Val Thr Val Cys 
120 125 130 135 

agt ttg etc ttg gtc ctt ate ata tta ttt tgt tac ttc egg tat aaa 726 
Ser Leu Leu Leu Val Leu He He Leu Phe Cys Tyr Phe Arg Tyr Lys 
140 145 150 

aga caa gaa acc aga cct cga tac age att ggg tta gaa cag gat gaa 774 
Arg Gin Glu Thr Arg Pro Arg Tyr Ser He Gly Leu Glu Gin Asp Glu 
155 160 165 

act tac att cct cct gga gaa tec ctg aga gac tta att gag cag tct 822 
Thr Tyr He Pro Pro Gly Glu Ser Leu Arg Asp Leu He Glu Gin Ser 
170 175 180 

cag age tea gga agt gga tea ggc etc cct ctg ctg gtc caa agg act 870 
Gin Ser Ser Gly Ser Gly Ser Gly Leu Pro Leu Leu Val Gin Arg Thr 
185 190 195 

ata get aag cag att cag atg gtg aaa cag att gga aaa ggt cgc tat 918 
He Ala Lys Gin He Gin Met Val Lys Gin He Gly Lys Gly Arg Tyr 
200 205 210 215 
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ggg gaa gtt tgg atg gga aag tgg cgt ggc gaa aag gta get gtg aaa 966 

Gly Glu Val Trp Met Gly Lys Trp Arg Gly Glu Lys Val Ala Val Lys 
220 225 230 

gtg ttc ttc acc aca gag gaa gec age tgg ttc aga gag aca gaa ata 1014 

Val Phe Phe Thr Thr Glu Glu Ala Ser Trp Phe Arg Glu Thr Glu lie 

235 240 245 

tat cag aca gtg ttg atg agg cat gaa aac att ttg ggt ttc att get 1062 

Tyr Gin Thr Val Leu Met Arg His Glu Asn lie Leu Gly Phe lie Ala 
250 255 260 

gca gat ate aaa ggg aca ggg tec tgg acc cag ttg tac eta ate aca 1110 

Ala Asp He Lys Gly Thr Gly Ser Trp Thr Gin Leu Tyr Leu He Thr 
265 270 275 

gac tat cat gaa aat ggt tec ctt tat gat tat ctg aag tec acc acc 1158 

Asp Tyr His Glu Asn Gly Ser Leu Tyr Asp Tyr Leu Lys Ser Thr Thr 
280 285 290 295 

eta gac get aaa tea atg ctg aag tta gee tac tct tct gtc agt ggc 1206 

Leu Asp Ala Lys Ser Met Leu Lys Leu Ala Tyr Ser Ser Val Ser Gly 
300 305 310 

tta tgt cat tta cac aca gaa ate ttt agt act caa ggc aaa cca gca 1254 

Leu Cys His Leu His Thr Glu He Phe Ser Thr Gin Gly Lys Pro Ala 

315 320 325 

att gee cat cga gat ctg aaa agt aaa aac att ctg gtg aag aaa aat 1302 

He Ala His Arg Asp Leu Lys Ser Lys Asn He Leu Val Lys Lys Asn 
330 335 340 

gga act tgc tgt att get gac ctg ggc ctg get gtt aaa ttt att agt 1350 

Gly Thr Cys Cys He Ala Asp Leu Gly Leu Ala Val Lys Phe He Ser 
345 350 355 

gat aca aat gaa gtt gac ata cca cct aac act cga gtt ggc acc aaa 1398 

Asp Thr Asn Glu Val Asp He Pro Pro Asn Thr Arg Val Gly Thr Lys 
360 365 370 375 

cgc tat atg cct cca gaa gtg ttg gac gag age ttg aac aga aat cac 1446 

Arg Tyr Met Pro Pro Glu Val Leu Asp Glu Ser Leu Asn Arg Asn His 
380 385 390 

ttc cag tct tac ate atg get gac atg tat agt ttt ggc etc ate ctt 1494 

Phe Gin Ser Tyr He Met Ala Asp Met Tyr Ser Phe Gly Leu He Leu 

395 400 405 

tgg gag gtt get agg aga tgt gta tea gga ggt ata gtg gaa gaa tac 1542 

Trp Glu Val Ala Arg Arg Cys Val Ser Gly Gly He Val Glu Glu Tyr 
410 415 420 

cag ctt cct tat cat gac eta gtg ccc agt gac ccc tct tat gag gac 1590 

Gin Leu Pro Tyr His Asp Leu Val Pro Ser Asp Pro Ser Tyr Glu Asp 
425 430 435 

atg agg gag att gtg tgc ate aag aag tta cgc ccc tea ttc cca aac 1638 
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Met Arg Glu He Val Cys He Lys Lys Leu Arg Pro Ser Phe Pro Asn 
440 445 450 455 

egg tgg age agt gat gag tgt eta agg cag atg gga aaa etc atg aca 1686 
Arg Trp Ser Ser Asp Glu Cys Leu Arg Gin Met Gly Lys Leu Met Thr 
460 465 470 

gaa tgc tgg get cac aat cct gca tea agg ctg aca gee ctg egg gtt 1734 
Glu Cys Trp Ala His Asn Pro Ala Ser Arg Leu Thr Ala Leu Arg Val 
475 480 485 

aag aaa aca ctt gec aaa atg tea gag tec cag gac att aaa etc tga 1782 
Lys Lys Thr Leu Ala Lys Met Ser Glu Ser Gin Asp He Lys Leu 
490 495 500 

taggagagga aaagtaagca tetctgeaga aagccaacag gtactcttct gtttgtgggc 1842 

agagcaaaag acatcaaata agcatccaca gtacaagect tgaacatcgt cctgcttccc 1902 

agtgggttca gacctcacct ttcagggagc gacctgggca aagacagaga agctcccaga 1962 

aggagagatt gatccgtgtc tgtttgtagg eggagaaace gttgggtaac ttgttcaaga 2022 

tatgatgeat 2032 



<210> 14 

<211> 502 

<212> PRT 

<213> Homo sapiens 

<400> 14 

Met Leu Leu Arg Ser Ala Gly Lys Leu Asn Val Gly Thr Lys Lys Glu 
15 10 15 



Asp Gly Glu Ser Thr Ala Pro Thr Pro Arg Pro Lys Val Leu Arg Cys 
20 25 30 



Lys Cys His His His Cys Pro Glu Asp Ser Val Asn Asn He Cys Ser 
35 40 45 



Thr Asp Gly Tyr Cys Phe Thr Met lie Glu Glu Asp Asp Ser Gly Leu 
50 55 60 



Pro Val Val Thr Ser Gly Cys Leu Gly Leu Glu Gly Ser Asp Phe Gin 
65 70 75 80 



Cys Arg Asp Thr Pro He Pro His Gin Arg Arg Ser He Glu Cys Cys 
85 90 95 
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Thr Glu Arg Asn Glu Cys Asn Lys Asp Leu His Pro Thr Leu Pro Pro 
100 105 110 



Leu Lys Asn Arg Asp Phe Val Asp Gly Pro lie His His Arg Ala Leu 
115 120 125 



Leu He Ser Val Thr Val Cys Ser Leu Leu Leu Val Leu He He Leu 
130 135 140 



Phe Cys Tyr Phe Arg Tyr Lys Arg Gin Glu Thr Arg Pro Arg Tyr Ser 
145 150 155 160 



He Gly Leu Glu Gin Asp Glu Thr Tyr He Pro Pro Gly Glu Ser Leu 
165 170 175 



Arg Asp Leu He Glu Gin Ser Gin Ser Ser Gly Ser Gly Ser Gly Leu 
180 185 190 



Pro Leu Leu Val Gin Arg Thr He Ala Lys Gin He Gin Met Val Lys 
195 200 205 



Gin He Gly Lys Gly Arg Tyr Gly Glu Val Trp Met Gly Lys Trp Arg 
210 215 220 



Gly Glu Lys Val Ala Val Lys Val Phe Phe Thr Thr Glu Glu Ala Ser 
225 230 235 240 



Trp Phe Arg Glu Thr Glu He Tyr Gin Thr Val Leu Met Arg His Glu 
245 250 255 



Asn He Leu Gly Phe He Ala Ala Asp He Lys Gly Thr Gly Ser Trp 
260 265 270 



Thr Gin Leu Tyr Leu He Thr Asp Tyr His Glu Asn Gly Ser Leu Tyr 
275 280 285 



Asp Tyr Leu Lys Ser Thr Thr Leu Asp Ala Lys Ser Met Leu Lys Leu 
290 295 300 



Ala Tyr Ser Ser Val Ser Gly Leu Cys His Leu His Thr Glu He Phe 
305 ~ 310 315 320 



Ser Thr Gin Gly Lys Pro Ala He Ala His Arg Asp Leu Lys Ser Lys 
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325 330 335 



Asn He Leu Val Lys Lys Asn Gly Thr Cys Cys He Ala Asp Leu Gly 
340 345 350 



Leu Ala Val Lys Phe He Ser Asp Thr Asn Glu Val Asp He Pro Pro 
355 360 365 



Asn Thr Arg Val Gly Thr Lys Arg Tyr Met Pro Pro Glu Val Leu Asp 
370 375 380 



Glu Ser Leu Asn Arg Asn His Phe Gin Ser Tyr He Met Ala Asp Met 
385 390 395 400 



Tyr Ser Phe Gly Leu He Leu Trp Glu Val Ala Arg Arg Cys Val Ser 
405 410 415 



Gly Gly He Val Glu Glu Tyr Gin Leu Pro Tyr His Asp Leu Val Pro 
420 425 430 



Ser Asp Pro Ser Tyr Glu Asp Met Arg Glu He Val Cys He Lys Lys 
435 440 445 



Leu Arg Pro Ser Phe Pro Asn Arg Trp Ser Ser Asp Glu Cys Leu Arg 
450 455 460 



Gin Met Gly Lys Leu Met Thr Glu Cys Trp Ala His Asn Pro Ala Ser 
465 470 475 480 



Arg Leu Thr Ala Leu Arg Val Lys Lys Thr Leu Ala Lys Met Ser Glu 
485 490 495 



Ser Gin Asp He Lys Leu 
500 



<210> 15 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 15 

acgagagctc tcactggtcc 



<210> 16 
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<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 16 

cattccggat tacatgaggg 



<210> 17 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 17 

cctgagcgag ttcgagttg 



<210> 18 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 18 

cactcgtttc tggtagttc 



<210> 19 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 19 

tacctgagac gggaagaaa 



<210> 20 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 20 

ccagactgaa gccggtaaag 
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